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Abstract of JP1 1313470 

PROBLEM TO BE SOLVED: To provide a low- 
cost, compact angle detecting device of a 
simple structure capable of supplying two sets 
of rotor position signals, independently of each 
other. 

SOLUTION: Windings A comprising single- 
phase exciting windings for the number of 
pairs of poles P1 and two-phase or three- 
phase outputting windings of the number of 
pairs of poles P2 , and windings B comprising 
single-phase exciting windings of the number 
of pairs of poles P3 and two-phase or three- 
phase outputting windings of the number of 
pairs of poles P4 are stored in the slot of the 
same iron core of a rotor The number of pairs 
of poles for a rotor having N-pieces of salient 
poles are each selected, in such a way as to 
satisfy either of the relations PI +P2 =N or P1 
-P2 =± N in the windings A and satisfying 
either of the relations P3 +P4 =N or P3 -P4 =± 
N in the windings B, so as to make the 
windings A and B not interefor magnetically 
with each other. 
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= NX{i;Pi-Pt = ±N«oi< ^-ffdj'OM^ , B fctJ 
\>'X\t P3 + P4 = NXJiPa - P4 = ± NcOVi-filA'cOM 
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[#ifit^c7)Kll] 

^i.^^Bh*^', n-Wit^xu-, v\.zw^t:,td-zm% 

i}^h^*). ^l8A(cfcv^T{iPi + P2 = NX(iP, -P 
P3 + P4=NX{iP3-P4 =±ti<^\^-fiXifi(OmM 

[i«j|<iM3] li*IMliE^S^0:ftS1^ai^a^c^>l,^T, ^ 

*n 2 ^Hc^ffl^ t ^ h # , mte^ft <92 <?)(4St 



1+ (k-1) COS (Nflg) 

[000 1] 

Pl + P2=N 

[0007] 

Pi -P2 = ±N 

lHlSK^cO^Riic7)i/NOli)#S:l)aflJt 
■ri., IE^c02fflX{i3ffl«E**{ti:'j^^lc^^S/l 

[0008] *^B)!{i. ±M(nmm.Pi <DwmmWit 

P3 + P4 = N 

[00 10] 
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SS^2^^(c-ri.Ct*%*)ixTO§A<, CfiO^co^ 
[0002] 

[fi:*c7)jsir/i %%nm^x'\.ipu^—?'^mmmmm 

ffi<9V)mmiffu<'{xh1XX\^^ifi. C<?3^lllte^ 
fifoT, :J'c7)$l|1JpiniS§i^2^f^t-ri.TAT;L' 

i^xrA-c{±. Ii]l5^fiac7)fi-f 2rfltJ^tl> u-yVP/N'i, 

2fflffiffl-ri..I t*<ffiDfLTV^|, . 
[0003] 

. [?g0J!*«s'iUJ;5i:-rSi!llli] ItK^i-oi^z^ 2?m 
htz>sb\,z. 2m<r>vV>VJii^m'th:it\.i. ^-^m 

m^. ^wMii^tih<7)mmim^tifzMz. im 
<^mM^'L4zm^iit:2mmmi)-^. mAzm.i 

[0004] m^x^mii. ±mcomm^zmi^. sv^ 
iz'itiL uz 2m(om=mm.m^imth ^ t 
I., mmmm. mx-ay^-^^ h^j:nmtiimm.^i^ 

[0005] 

ajp.L, ^m^tix^^immzemn ^ fmrntam 
Bj £oa*^js-?ijffli-stc7)T'j>i,. ai*>, <ic7)#f|: 

P, . l±l:^:^llc7)fig^^fgtl:P2 tLX. EiE^JiNlIcO 

[0006] 
[iE2] 

- (1) 

[^3] 

- (2) 

HBfcL. ffiMitPs. Pit^mmtffim^zii 

[00091 

- (3) 

[iC5] 



1-313470 



P3-P4=±N 

mMthzti,zx-^x. i^mAbmmbcnm(>zm.mi 
^^^xoiztx. -m(r>^m^^m^zm. l 

[0 0 11} zcr>m^s.mtii(^wmcomib^j:^(r> 
{i- ti!,:nmcommnEmiz'ttixhnmmmx'h 
htiK -4^^mi>zh\>^xii^mi>zxi^M' •y7VN--5r>- 
x<r)\siw^'msizx^^immbx\'^^ff)x\ mm^ 

^^x. ±Mff)Xoi,z-m.mz^^=^mj:rM<om^At 

£o+*S:JK*t Lxmm-9\-m<r>m.im^^^ie 

tkos (Ndi) }:.^^i.d^j:m^(Om^=Ft^m\'^X. 

-m<r>mm-^ii.^^i,zm. ttim^&com^^rntz 

[ 0 0 1 2 ] cos ( N(92 ) tJ5B'iffV^df> -y7VN°- 57 

y^^mimm^'m^nt tx. 5§ffico+*^sjst 
Lx. m^Piwi<7)&M^mi^^^02 t-rst 

^ffi+ifec^ffi/hx7=¥>'yr#2:.?, i:L. k*n 
1 2 commi tlt^. mii^mn e 2 crimxzm 

[0013] 

Pl+P2 = N 

[00 183 

Pi-P2=±N 

[00 193 z<r>i%^. mwmimkL. \iii)mk 

a:2fflX{i3fflfc-tix{i\ ^iimmzi,i\m.=f<^-k¥\m 
0-) 1 /Ntfoijg: ^immt LxiL^mxw^^itit 

jg<7) 1 /nm< b # twfaffl*^ 2 TT^Mtt I.IES&SE*^' 

x'hh. z<r>rz^m3-smmm^z-fh^mmith 

v\ #fflx«i2ffl^isioi©-^t't)s ^mm^ffi-rxm 

ommm2<r)Xo^ztmLx-'0(r>n<r>mm.t Lxm 



... (4) 
k 5 J 

1+ (k-1) cos (Neg) 

[ 0 0 1 4 ] fc^rS J: 5^:J^^lsI!iS^t . iffiiOj: 5 

[0015] zM<nmi^Am%mhff)mm.%m.^2n 

mzwm^Ktmmt. mm-t}^±¥\mi /m<b 

^ i^zimifi 2 Tt^itth^mmKbtchz t ^mm l 

[00 16] 

iWMiommmw.] *^ajii#frii269soi3 -ftcie® 

ItJUIlK^ 1 ORxm^=?-l l^rSLTV^I,. SS^tc 

{i^OI*lJilikWc^iaPitXn -y b 1 1 a.mm^tl 
imizliiXd -y b<7)-g|i<73^*%$ixt:v^|> ) Zff)xa 

■yhuimmPi (ommmtmwiPz (otii:hm'^ 
oa*%M$*i, m.<nmmb^m>mLt(miiz\i 

[00 17] 
[^7] 

•••(1) 

[i(S] 

- (2) 

tf. iHS«atcJ:l.imi:»Jtt.3<0S^fgi0ii;««4-^ 

[ 0 0 2 1 ] ^^c, m^'f<nmmmt-^^mm.<mm 
ws.comm^m^z±^tj:^Mi^x.hztkz^^^ z 

[0022] 

k 5 J 

Re2 = Ri- 1+ (k-1) cos (Ne^) 

[0023] ZZX\ Re 2 (M^^^j OfiStlfcttS 

[0024] ^Wm. mcoX O^j:'\m^2h%0\3 ^ 

^z\m^Kfzmi^im lt , -enm 1 lioHs^a 
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P3 + P4 = N 

[00 26] 

P3-P4=±N 

[ 0 0 2 7 ] v^S , '5-^i-fixoiiffi^*imiat'ttJ:'j^ 

j«A^'2ffl<7)*i-^(c-:>i^-C#x^. dUK^lciSS^ix. HI 

mz^^L. its. -euT, mkh.<m&msk(n 

ff)m^. mmAcDtii:h^m.v^mmQcr)iiitsmm^zii. 

V ^-ftl h ^(DWS^itff^os ( N 0 ) Sl^si n ( N 0 ) ICJt 

tl,zX'^xmMX'^i>. 

[0028] immEcom«^^'{\:i)K cos(n ) i,zim 

1 i0^tt*^f>mftT;r/2^'itW>:{aa{^< 

I. i a izmmthzb cj: ^t, igii^'fi:*%in(N 0 ) 

cr)mw^(Dm^x'Jr/2tdn■fix.t:i3LSi)K mcom 
^ai^iaa-ri.ittcj:o-c, tatim^nzimfa^-it 

^ft T' TT / 2 f3-fi^fziS.mi>z < -I. i 3 tciS-r ■& c t 
CioT. sin(Ni&) lCjtM-t*€ff)!Pm$it. ^i^ 
AWtii:)]^^ 2(7)mEtfi[ffl&-ScS-«J:l. i:*5t'§ 
5. 



( 1 ) 3CX{i(2)^<?)l^-f*l*><«}m§^lSJ:a^rPi 

(ommt/. mBiznixii 

[0025] 
[i[l 0] 

•■■(3) 

mi 1] 

... (4) 

[0 0 29] ^JfAt^HBtcoHi^jfi-^S:, ^iam 

^jio^i!!£7)iis, hh^Mmsmmmmizx^x^ 
MX'h^. 

[0030] ilJS^*<»fflT\ iiii)m*^3ncr>^ 

±IBO^g||A{c-9V^T^«t/iJ^^^i <7)!i.i±ft< 
IXd ^rfiatc^H^riSa-fl. ^ t (c J; , ^^A t 
mm B(r)\i!,:hmm.<r>--o<^ 3 fflmEo&S^ -gc$ -tirl. 

[0031 ] mwmmnx'^A-hmm^^nm-^ 

ti. ±iB^7)M^^*<mfflT'!JH:^]^JI*^2ffl£?)iS-&co^ 

igAt^igBttiisv^T, ^fi^timmmt\i!,-nmu 

mw^cr,%%nx'7c/2tznitixfzim^zi^ 0 im<om 
ii!,-nmm%mix\i. 2mm., 2n\^f]X'n-mcfi 

[ 0 0 3 2 ] ^IgAfc^HB t ^BSm6<jt#^* 

t c i i)^x'^ 6zt imm^j:mtmt lx . m 
mm, 2fflaj^jT\ iii!isi=^'C^5§ffii:N=4£0%^tc 
ov^T, m4m'm5^m^-^ximti> ii4(±^'i:>iif 

mmx\ 1 2m<r)^xj yhUil 1 a-lti^'^l I a- 
1 2tX'C0m^ir>iiXhh. iil^iicoxa y hiZid 

[0033] mAtcfcv^Tti. mmmmi: emt ita 

:^^S:2ffii:LTV^|,. HP*>, P, =3. P2 =1T- 

hi>cr>x\ N=4icoPBi(c(i ( 1 ) ^cr>miU<miL 
r). zco^-^Pi iiPi <r)3mx'h6cr>x\ m^msco 
m.mmizxmm^imi,z^m-^mati^. mij 

tc^-tj; 0 '5:3ffi%isc7)uffli: vm^mmtfzmcomm 

mmtLXh^tiK -^^jVt LT«i2l^||T1i5r< . 
mt-m fc LT V ^ I, . c: cO/ctf> 2 SAT'S^ Uzn^ Mi 1 
a5tLT'jiKt^c3^;l^t7)2fg(7)^'-yi:i:^-5-CV^S. S) 

mm.u-^'mm^^mx'hh. 
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[0034] i^^Bicfcv^Tti. mm^^^i 1 2mt V 

ai^l^^&4®t L-CV^I.. EP*>. P3 =6, P, =2 

it 0 3 flgi:^>^v^oT\ n 5 tcs^-r i ^ i^ziiitimWi 1 1 

1 CO 1 a-<;L'CO^-y^co/'3fgt LT«JI<50:;^ 

[ 0 0 3 5 ] ^fc, z<Dmmmi,ixa y hsc^^'^-'^t'^to 

•y MS*^'3ti±c7)iS^{C(i;. l)iSmt>ia2tC^S-r=td 

A,sin(3(9i)-A2sin(($'i -N 

B,sin(6 6»i)-B2Sin(2<?i+N 

tLxm^tii>. m5i}^i^B^t^:fy.:^xdiz. mmAitm 

mihfzimi>zmif\^<oif^m^j:i> n-co 3 ^i^^^fftt-r 

commmmz j: o t ±ieozo<7) 3 ^ /i-tfi;*;^ § ^ l. 

^ )v^m.n{zimtix\i. z commmmzx mmms. 
im}i^j:^cr)X\ ^mmimMnm^Aizim&i 

[004 1] ts!-?T, m5i,z^sLfzmmAtm^Btii 

^iiTv^Tt- m^zm.Lt:--y(Dmtmmi&<7)m 

^^:^.ikt7^zti}^x'^h. 

v^T^L/^**, ztL(><r>mtms^j:^m , 

a ■/ N t' -y ^tc^ L <r ^^iCtfD 3 j; o T t ItlS.X'^' 
^Ztir^f^X'ht, 
[0043] 



mm^z3mmm^m^f&^i^t^j:^-^xoi,zt?> 
[0036] mE(^mmz<7)^mmiz'Mxiitbh t , 

mmARi/^W.B<r>\>^i'h.(7)i!i^^mil,zii\,\xh. 0 

e^{aa*''V'«oi: ^ (ccos(4 0 ) tJt0iJ-ti.ffi«iw«E 

mm^ix. ttz\,^-fti<r>iiin^m2i,zii\,-^xi>. ihik 
^ fis*^' 0 CO t # tcs i n (4 ) izitm-f I w^cDm^mn 

I.. 

[0037] <xt,zmmAtm^Bti)mm'ii,z^^=fm' 
h^zb mm-t^ . mWiAmmmi,zm^t:^iUz 

k^lz^i'hm^m^'^lficOiM^^^it. !Rfitm2698 
OB^lcKa^iiitaiitc J: I) b 
[0038] 
[iCl2] 

^*) + A3sin(7<9i-N?/-) ••• ( 5) 

[0039] mmBmm^mizm^^i^ttzb 

[0040] 
[SC13] 

!;-) + B3Sin(l O<9,+N0) -(6) 

I., ztii,zx-oxm^mMmco^-i^pmmm27k 

Ubtl f3.7)Vi^XrMzi5\\x . ^ti^ticommi^z 

m-ixm^nmcommm-tinm^tamm. o 

yj^i^VX'$im^j:h<7)btlZbi)K'^h<7)X\ msvi 

mMmm^(0[^±, axhmiiziz^^j:^m^mh 

ZbifiX'^h. 

[01 ] ^m<o-mmm^^j:tn^tiimm<^m$ii'F 
[112] smw^commco-m^Tsk-r. 

[031 N = 4<^^<7)gg®^(7)-t?lJS-^t. 

[ 0 5 ] 0 4 W^MlS^0$r^-r . 
[^IWajiBB] 

1 O-Hlfe^, 1 12, 13- 
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